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Concerns have been raised about the impact of rising food prices worldwide on the poor. To assess the (short term) impact of rising food prices in any particular country it is necessary to look at both the impact on food producers (who benefit from an increase in prices) and food consumers (who loose out when the price increases), with a focus on poor producers and consumers. In Ghana, the impact of a change in the price of rice is not ambiguous because a large share of the rice consumed is imported, so that the negative impact for consumers is much larger than the positive impact for producers. For This paper-a product of the Development Dialogue on Values and Ethics, Human Development Network-is part of a larger study by the Africa Chief Economist Office and the Development Dialogue on Values and Ethics on the impact of the food price crisis in Africa and the policy responses available to governments. This research was started in the Africa PREM department and benefits from funding from the Africa Region Regional Studies Program as well as the Belgium and Luxemburg Poverty Reduction Partnerships. Policy Research Working Papers are also posted on the Web at http:// econ.worldbank.org. The author may be contacted at qwodon@worldbank.org. maize by contrast, the impact is ambiguous since much of the consumption is locally produced. Using a recent and comprehensive household survey, this paper provides an assessment of the potential impact of higher food prices on the poor in Ghana using both simple statistical analysis and non-parametric methods. The paper finds that rising food prices for rice, maize, and other cereals would together lead to an increase in poverty, but that by contrast to a number of other countries, this increase, while not negligible, may not be as large as feared.
Introduction
The issue of the increase in food prices has received renewed attention in recent months as the increase in prices worldwide has had large negative impacts on households (e.g., Ivanic and Martin, 2007; World Bank, 2008a and 2008b; IMF, 2008; Wodon and Zaman, 2008; Wodon et al, 2008) . In Ghana, prices for rice, maize and other cereals increased by 20 to 30 percent between the last few months of 2007 and the spring of 2008. This has led the authorities as well as development partners to consider a range of compensatory measures that could help offset part of the negative impact on the poor of this increase in prices. However, at least from a conceptual point of view, the net impact of an increase in food prices on the poor is not obvious. Indeed, when discussing the link between rice and other cereal prices and poverty, a key issue is to assess the double and opposite impact that a change in prices can have through producers (who benefit from an increase in prices) and consumers (who lose out when the price increases).
The techniques for the analysis of the short term producer and consumer impacts of food commodity price changes are well developed in the literature. Early work in this area was conducted by Deaton (1989) using data from Thailand (see also Singh et al., 1986 ). Similar methods have been used in sub-Saharan Africa among others by Barrett and Dorosh (1996) for Madagascar, Budd (1993) for Cote d'Ivoire, and Loening and Oseni (2007) for Ethiopia. These are also the methods that we use in this paper. Most of these studies have found that food price increases tend to lead to an increase in poverty because the consumption effects dominate the production effects as many countries are net importers of food, at least in sub-Saharan Africa.
There has also been a literature on assessing whether in the medium to long term, the increase in prices is compensated by an increase in wages, among others for those workers who contribute to the production of food crops (see for example Ravallion, 1990 ; Boyce and Ravallion, 1991, Rashid, 2002; Christaensen and Demery 2007; and Ivanic and Martin, 2007) . The findings from these studies suggest that wage offset compensate only in a limited way for the initial increase in food prices. Finally, there has also been a substantial amount of work looking at the impact of various policies to deal with food production and prices. This can be illustrated with the case of rice. Indonesia is a country that used to import substantial amounts of rice, but where restrictions were progressively placed on imports in order to help local producers, with imports of rice actually banned after 2004. Using a general equilibrium model, Warr (2005) find that the ban on rice imports raised the price of domestically produced rice, and that this led to an increase in poverty by almost one percentage point (on the Indonesia story as well as for a more general discussion on the experience of governments in Asia to stabilize the price of rice, see Timmer and Dawe, 2007 ; see also Ravallion and van de Walle, 1991) . Another paper on Indonesia by (Sumarto et al., 2005) using panel data suggests that the practice of subsidizing rice as part of a social safety net led to a reduction in the risk for household to be poor. Papers on Vietnam by Niimi et al. (2004) and Minot and Goletti (2000) suggest that the liberalization of rice exports probably led to a reduction in poverty despite an increase in the price of rice in the country, thanks essentially to increased rice production of rice.
In this paper, our objective is thus to assess what could be the short-term impact on poverty of the increase in the price of cereals in Ghana. The impact of a change in the price of rice and bread is not ambiguous because most of the rice and bread that is consumed is imported or produced from imported goods in the case of bread. For these goods, an increase in price will tend to result in higher poverty in the country as a whole (even if some local producers will gain from this increase). For maize by contrast, the impact on poverty is less obvious as this is a commodity that is produced in the country for local consumption. Overall, when considering several key cereals together, the impact of the price increase is likely to be an increase in poverty, but whether this increase will be severe depends on a number of parameters, including who consumes and produces what, and in what amounts. It is thus an empirical question to assess what might be the impact on poverty of higher cereals price in a country such as Ghana.
For the sake of simplicity, we will use a number of assumptions to provide estimates of the impact on poverty of higher food prices. First, we will assume that the cost of an increase in food prices for a household translates into an equivalent reduction of its consumption in real terms. This means that we do not take into account the price elasticity of demand which may lead to substitution effects and thereby help offset part of the negative effect of higher prices for certain food items. Similarly, an increase for producers in the value of their net sales of food translates into an increase of their consumption of equivalent size, and we again do not take into account the role that the price elasticity of supply may play here. As for food auto-consumed by producers (which represents a large share of total consumption), it is not taken into account in the simulations since changes in prices do not affect households when food is autoconsumed. Poverty measures obtained after the increase in prices are then compared to baseline poverty measures to assess impacts. This implicitly means that we do not take into account the potential spill-over effects of the increase in food prices for the food items included in the analysis on the prices for items not included.
A difficult question is whether increases in consumer prices do translate into increases in producer prices. At least two factors may dilute the impact of rising food prices on the incomes of farmers. First, production costs for farmers as well as transport costs are likely to be rising due to higher costs for oil-related products. Second, market intermediaries may be able in some cases to keep a large share of the increase in consumer prices for themselves without paying farmers much more for their crops.
Because it is difficult to assess whether producers will benefit substantially from higher food prices, especially in the short term, we could consider our estimates obtained when considering only the impact on consumers as an upper bound of the impact of the rise in prices on poverty, and interpret the results obtained when factoring in a proportional increase in incomes for net sellers or producers as a lower bound of the impact.
The rest of the paper is structured as follows. Section 2 presents basic data on cereals production and consumption in Ghana based on an analysis of food consumption and production using the 2005-06 GLSS survey for a number of food categories. In section 3, we provide estimates of the overall impact of higher food prices on poverty. A brief conclusion follows.
Patterns of food consumption and production

Food consumption
Cereals prices are the focus of this paper, and within cereals, we focus further on rice, maize, bread and flour as these goods have experienced sharp increases in prices in recent months and are also less likely to be auto-consumed than other staple foods. Table   1 provides summary data on rice consumption and production, with data provided for both imported and locally produced rice. Table 2 provides similar data on the consumption of the other cereals considered here, namely bread, flour, and maize as well as maize flour.
We see important differences in the weight of the various cereals in the overall consumption basket of the population, as well as differences between various types of households in their consumption patterns. Consider first rice. For those households who consume rice, total consumption is at about 785,000 cedis, but only three fourths of the population consumes rice. Thus the average household consumption of rice in the population as whole is estimated at about 585,000 cedis (about $59 at the current exchange rate). Knowing that the poverty line for one equivalent adult is at about 0.9 million cedis, per equivalent adult and that the average size of a poor household in Ghana is about four adults and three equivalent adults, the value of rice consumption among the poor on average is roughly equivalent to almost one sixth of what is needed for a typical household to not be poor, which is large.
Most of the consumption of rice is from imported goods. Local production represents less than one fifth of total consumption, and somewhat surprisingly, most of the local production seems to be sold on the market rather than used for autoconsumption (the reverse is observed for example in Sierra Leone, where locally produced rice is in good part auto-consumed). As expected, locally produced rice is more frequently consumed in rural areas, while the reverse is observed in urban areas. But in both urban and rural areas, approximately three fourths of the population consumes rice.
Rice consumption is somewhat less frequent in the rural savannah (the poorest area of the country) and in the Greater Accra metropolitan area. However, in terms of the amounts consumed on average in the whole population, the Greater Accra comes in second position after the urban coastal area. The lowest average amounts consumed are observed in rural areas where households are poorer.
Clearly, rice is also a good that is consumed in significantly higher amounts by the better off population as represented by the top two quintiles of consumption. In the top quintile, rice consumption is more than three times higher than in the bottom quintile.
But there is a clear difference between imported and locally produced rice. Imported rice is mostly consumed by the non-poor (about 28.5 percent of the population is considered poor in Ghana according to Coulombe and Wodon, 2007) , while the consumption of locally produced rice is higher among the poor than among richer households. Table 2 provides data for bread, flour and maize (and maize flour) consumption.
The average consumption of bread in the population as a whole is 358,000 cedis, while it is much lower for flour (only 7,200 cedis). For maize, consumption is higher, at about 520,000 cedis per year, which is slightly below the amount for rice. About two thirds of the population consume maize, while the proportion is at 85 percent fort bread (flour is consumed by only a small fraction of the population). There are differences in terms of consumption patterns between bread and maize. While maize is heavily consumed by the poor, bread is more like rice and tends to be consumed more by better off households.
Together, the consumption of rice, bread, flour, and maize represents an outlay of about 1.5 million cedis. Using the same comparison as above, this represents about 40 percent of what is needed for a typical poor household not to be poor. An increase of 25 percent of cereals price would then represent about eight percent of what a poor family needs in order not to be poor. Yet this would take into account only the impact of higher prices on the cost of food, and not the extra revenues that some households would get as producers of food.
Beyond statistical tables, it is useful to visualize the data so as to better understand differences in consumption patterns between various households groups as defined by their level of consumption, since this is ultimately what affects the impact on poverty of price changes. We focus here on maize and rice because these are the two cereals for which average consumption is highest, and these are also the two cereals for which we observe both consumption and production in the country (as discussed below in the case of production). For the graphical analysis we use simple on-parametric techniques to present kernel estimates for various variables (this follows previous similar work by a number of authors, as noted in the introduction). All figures presented in this section as well as in following ones share a common variable for the horizontal axis, namely the level of well-being of households according to the logarithm of their consumption per equivalent adult.
Figure 1 first provides the distribution density for the logarithm of consumption in urban and rural areas as well as at the national level. As urban households are richer, the urban density is to the right of the rural density. In rural areas, the mode of the density is about a value of 14, while in urban areas, the mode is around 15. As the distributions appear to have a normal shape, the modes are similar to the mean values. We present these figures to highlight the fact that for low values of log consumption (below 12.5) and
for high values (above 16), the shares of the population in these areas are very low, so that in future graphs, the impact of what takes place at these extremes should be discounted by the fact that those impacts affect a very small share of the population. Said differently, what matters the most is what is taking place between values of 12.5 and 16 on the graphs, as this will drive the overall average effects.
In Figures 2a and 2b , we provide data on the consumption shares for rice and maize among the population as a whole. For rice we have an inverted U shape, suggesting that rice consumption represent a higher share of total consumption for the population with intermediate levels of consumption near the middle of the distribution. This is because the poor tend to consume on average much less rice than better off households, while for those at the top of distribution, even if rice consumption is high, total consumption is even higher so that rice consumption as a share of total consumption is low. For maize, the consumption share is much higher for the very poor and the poor than for other households. This echoes our earlier findings in terms of the consumption levels of households (albeit this was then not discussed in terms of consumption shares) in tables 1 and 2. Thus, if one were to not include the producer side impact of higher prices on poverty into account, clearly, on the consumption side an increase in the price of maize would likely hurt the poor more than an increase in the price of rice, both because the poor are comparatively larger users of maize than the better off while this is not the case for rice, and because for the poor at least the share of their consumption allocated to maize is substantially higher than that allocated to rice.
Food production
We now turn to the production side, where the data enables us to assess whom produces rice and maize as well as maize flour (we don't have data on production of bread and flour, but these are likely to be goods that are imported or produced from imports for the most part).
As shown in table 3, only a small minority (3.9 percent) of the population produces rice for auto-consumption, for sales or for both. Rice production is concentrated in rural areas, and especially in the rural Savannah (especially the Upper East region), which as mentioned before is the poorest part of the country. As a result, the share of households with rice income is much larger in the poorest quintile where more than one household in ten produces rice, than in the upper deciles. The average income from rice in the population as a whole is low, at less than 42,000 cedis, but among producers, the figure is much higher at about 1.1 million cedis. While poorer households are more likely to be rice producers, the amount produced among producers is as expected higher among richer households, with producers in the top two quintiles sell two to three times more rice than producers in the bottom quintile. Table 4 provides the same data for maize. The share of producers in the population is much higher, at more than 28 percent, with again a higher probability of production in poorer quintiles. While rice production is concentrated in the rural Savannah area according to the survey, maize production is more evenly spread among all rural areas, since the share of producers in the population is similar in the rural Coastal, rural Forest, and rural Savannah areas. However, incomes from maize production are higher in the rural Savannah area. In the urban Forest and urban Coastal areas, while the proportion of producers in the population is lower, the revenues from maize are not negligible. On average, maize sales among producers are similar to rice sales among rice producers, at about 1.0 million cedis per household. But because the proportion of maize producers is much larger, average income from maize in the population (including auto-consumption) as a whole is seven times larger than average incomes from rice.
Combining consumption and production data to assess poverty impacts
The impact on poverty of the change in food prices is the result of the combined impacts on the consumption and production sides. We first provide in this section estimates of the impact of changes in the price of rice, bread and maize, as well as cereals as a whole. For rice, we consider together imported and locally produced varieties assuming that prices move in tandem, which is apparently indeed the case when one looks at time series data on rice prices. We measure likely impacts of food price increases on three poverty measures. The headcount index of poverty is the share of the population with a level of consumption per equivalent adult below the poverty line. The poverty gap takes in addition into account the distance separating the poor from the poverty line (while giving a zero distance to the non-poor). The squared poverty gap takes in addition into account the square of that distance (and thus inequality among the poor; for an introduction to the concepts of poverty measurement, see Coudouel et al., 2002) .
We carry the simulations in a very simple way. First, for rice and maize producers, we measure the additional income or the loss in income obtained from the sale of rice or maize by households due to an increase or reduction in the price of rice or maize. We assume that this difference in income translates into an equivalent difference in the consumption per equivalent adult of households used to measure poverty. We then compute again the poverty measures keeping the poverty line intact. For consumers, we do essentially the same thing, but considering also bread and cereals as a whole. That is, we estimate the increase or decrease in the cost of rice, maize or other food items following a change in price, taking into account the actual spending of the household. In the case of a reduction in price, we then add to the consumption aggregate the reduction in the total cost of food for the household, since this reduction in cost means that the household can actually consume other goods (this is thus as if the household consumption had increased.) In the case of an increase in the price of food, we subtract from the consumption aggregate the value of this increase, since the household will have to give up other consumption goods in order to be able to purchase the food it needs. For either an increase or a decrease in the price of food we then compute again poverty with the adjusted consumption level. What determines if a household is considered as a net producer or consumer is the level of the net sales of the consumer (negative for consumers, positive for producers; auto-consumption is not taken into account on either the producer or the consumer side)
This procedure is admittedly a rough approach, but it has the merit of being simple. The approach may slightly overestimate the impact on poverty of changes in prices because we do not take into account the price elasticity of rice, maize and other food consumption, but this price elasticity is likely to be low in any case, due to the fact that rice and maize are important in the diet of the population and that the prices of the various food items seem to increase jointly (so that it is not clear that households can offset the loss in purchasing power associated with the price increase by shifting to other foods). Also, the approach does not take into account any ripple effects of changes in the price of rice, maize and other cereals on other parts of the economy. More sophisticated methods could be used to measure the "general equilibrium" effect of a change in the price of rice (such as using a Social Accounting Matrix, as done for Ghana by Parra
Osorio and Wodon, 2008), but such simulations require a much larger number of assumptions, some of which are the subject of debate (especially when more complex computable general equilibrium models are used). The estimations given here thus provide "first round" likely poverty effects from lower or higher food prices paid to producing households or paid by consuming households, assuming that households don't change their consumption and production patterns for rice as well as for the other commodities after the change in their price.
Before providing the results, one more word of caution is required. As mentioned in the introduction, it remains an open question as to the higher prices paid by consumers translate into higher prices paid to producers. If one has doubts as to producers will really benefit in the short run from higher prices, one could consider estimates based on consumption impacts only as an upper bound for the impact on poverty, and estimates taking into account both consumer and producer impacts as a lower bound.
Key results from the simulations are provided in tables 5, 6 and 7. Consider first smaller increases in absolute terms since these measures are also smaller to start with.
For information, we provide also the impacts for those households who consume the various foods.
If we now look at the impact of changes in producer prices in table 6, the impacts are reversed. The beneficial impact of the increase in rice prices is small since local production of rice is limited. With a 25 percent increase in prices, and if we look only at the impact on the producer side, national poverty measures would remain essentially unchanged (but there would be a small reduction in poverty among rice producers). In the case of maize, if the price for producers were to increase by 25 percent, the headcount index of poverty would decrease nationally to 28.1 percent. The combined impact of higher producer prices for rice and maize is similar to that for maize since the impact for rice is small.
The total impact of changes in the price of rice, maize and other cereals on poverty is obtained by taking both consumers and producers into account, and the results are given in table 7. If the price of rice increases by 20 percent, the headcount index of poverty increases in the population as a whole to 29.0 percent, while if the price of maize increases by the same percentage, poverty actually decreases slightly at the national level, to 28.3 percent. For cereals as a whole though, taking into account both consumer and producer impacts, the headcount index increases by 0.7 points to 29.2 percent with a 25 percent increase in prices. Data on the poverty impacts separately for urban and rural areas are provided in appendix. The increase in the headcount index is similar in urban and rural areas, at 0.7 percentage points, as for the whole country. However, when one considers the poverty gap or squared poverty gap, the increase in poverty is higher in rural areas than in urban areas (this is clear especially for the poverty gap).
As before, to understand the differences in results for rice and maize, it is useful to visualize the data. Figures 3a and 3b provide the shares of households who are net producers, net consumers, or neither for both commodities (the last group of households does not consume nor does it produce rice or maize). The sum of the three proportions sums to one. The pattern is as expected very different for rice and for maize. For rice (which combines imported and domestically produced rice), we have an inverted-U pattern for net consumers who also represent a large majority of households (remember that most households are located in the middle of the graphs while the share of households located at the two extremes are low). Net producers are located among the poor, but even among the poor, there is a larger number of net consumers than net producers. This means that an increase in the price of rice is unambiguously going to increase poverty, with the impact on standards of living more generally being larger towards the middle of the distribution. For maize, the picture is different. The very poor at the left of the horizontal axis are net consumers, and thereby will be hurt by an increase in prices. But this is a small group of households. Many among the poor, who are located a bit further to the right, gain as they are net producers. Better off households are net consumers, but the more one moves to the upper levels of consumption, the smaller is the share of households that are affected by the maize price shock. Thus, overall while the impact on poverty of an increase in rice prices is clear, the impact of an increase in maize prices is not, and it is indeed the fact that a larger share of poor households are net producers than net consumers of maize that leads to higher maize prices reducing poverty.
In Figures 4a and 4b , we provide data on the net income from sales of rice and maize, with net income defined as the difference between sales and purchases of the good. As expected, for rice, net income is negative for almost all households except the very poor, and more so in urban than in rural areas. For maize in rural areas net income is negative for the very poor, then positive for a large share of the distribution, before becoming negative again for the better off. In urban areas, net income is negative for maize through most of the distribution. These patterns explain why the net impact on poverty of the price increase for rise is an increase in poverty, while the net impact for maize is a decrease in poverty.
Finally, Figures 5a and 5b provide data on the net benefit ratio for rice and for maize, where this ratio is defined as the net income from the commodity divided by the consumption level of the household. The figures are very similar in shape to those for the net income, and they clearly show a negative impact again for rice on all but the poorest households, and a small benefit for much of the distribution in the case as maize, as well as a large percentage loss in consumption for the very poor.
Conclusion
When assessing the potential impact of a change in the price of cereals on poverty, it is important to consider both the impact on producers (who tend to benefit from an increase in prices) and consumers (who tend to loose out when the price increases). If producers tend to be poor and if consumers live in urban areas and are better off, an increase in the price of cereals, despite its impact on the cost of food, may well be poverty reducing. In Ghana, the main cereals that are sold for consumption (as opposed to auto-consumed) are rice, bread, and maize. In the case of rice, the impact of an increase in price is not ambiguous at all as a majority of the rice consumed is imported. Any increase in the price of rice clearly result in an increase in poverty. For bread as well, given limited production in the country, price increases are likely to be poverty increasing. But for maize however, price increases are poverty reducing, at least if we assume that the higher price paid by consumers translates into a higher price received by producers.
Overall, we find that an increase in the price of the various cereals of 25 percent would lead to an increase in poverty, but this increase is not very large, as it is likely to be below one percentage point (which still could represents close to 200,000 persons falling into poverty). The fact that the increase in poverty may not be as large as one might have feared does not mean however that some households are not likely to be affected significantly. In addition, other food prices have increased in Ghana, and these increases have not been factored in the analysis since we have focused only on key cereals.
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